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(54) TONER FOR ELECTROSTATIC CHARGE IMAGE DEVELOPMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a toner for electrostatic 
charge image development excellent in a low temperature fixing 
property and an offset resistant property and with less lowering of 
picture image density. 

SOLUTION: The maximal endothermic peak P1 in a temperature 
region exists at 60° C-90° C. the maximal endothermic peak P2 in 
the temperature region exists at 50° C-150° C, a difference 
between peak temperature of the maximal endothermic peak P1 and 

peak temperature of the maximal endothermic peak P2 is more than CH 
10 O and an electric charge controller is an imidazole derivative ?=f 
shown in an expression (R1. R2. R3, R4 are a hydrogen atom, an \ , 

alkyl group, an aryl group and an aralkyl group, and they are right to 1 
be the same or different from each other). 
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#H:«ffi*nTV>TfcJ:<4fca^«HlB-ct!S»4i3/j: 
[0 0 7 2] ^*#Nit©&1S#Ji: fCti, ±tLT2i 

w-k i ( . 3-:/*^*-^^** y ^- hftif 

10 ©J: ^ <tr*IS^4: 2fi*"f SA/WsKi'ifcai^f'A' ; 5? 
K, v 5 t*=/w* if© V-Mk-kto ; *i i 3 

[00 7 3] tt«S*«Ne<D^^fei: tTtt, 

[oo74] -m, S5)a-ea^$-&Tf?ihs 

[0 0 7 5] »«E*^-efflV^5jftKfc fCIl, 
V, h/ny, SRtBy/^, -fy/nf;w 

[0 0 7 6] SfSia^i: LTtt, 

m-&i-Z>tf])-?-\C£'DXmt£Z>i>\ 7 0t;~2 3 
CC-effft^O^Av^. *«a^tj3V^T«:*«El 0 0 

mm,n\cttvx*;-?-3 ofi*gp~4 o oaagu-ctt 

[0 0 7 7] MIC, fi^T^l^fgf "Cfi©*^^ 

[0 0 7 8] 

[0079] C©5*>, fL^M^-jfeli, TklCUir/^if^ 

m&<Dftt£t>ixz# (m&#k%.&m*bts:5m 
m k7mk&mvhz>frb&±Rfc&m&'bz<. % 
mm&&<Di><DAmhtiz a 

^felc, a^^D-fe^ASJtKWSi^TfoSCi:, &t/fi 
50 T« »fe»JS^m«!l^J*Ofi!!©ayiP#>i:W®^^S 
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[0 0 8 0] La>U »Lfc?U^J^fc*4^fi^ 

[0 0 8 1] »»S^K*JV^T»±, TK^SStlOOm* 
SBlcftLT, 0 OSftaJWT (»4L<ei 

0 OfiMSBfcitfLTO. 0 5~lM*g&-C/SV^ 

[0 0 8 2] ttffl-r«H*&*Ji UTtt, t 

;w*-**V<< b\ *J- t -:/?7W*— jj-*f->f K, t 
K, 2, 2' y^fP^h!i;K 2, 2' 

-ryt^ N 2, 2' - 

(2, 4-^f;W^l/Dnh!J^) x 2, 

3, 3, 5- Ky 1, 1 - tr* 

(t-y^/W^-^-» ^P^ty x l, 4-t* 

2, 2-e* (t-^/i"*-**$/) 

n-y^vl-4, 4-b** ( t ^y 
U-k 2, 2-tf* (t-^f/WN-t^rv/) * 
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*y l, 3-t** ( t -r/Tvw*— — (yyut° 

/V) -<yi?^ % 2, 5-v^fvW-2, (t-7 
^•/WN-Th^fv') 2, 5-v ? y?vl'-2, 5 

-v 5 (t-^yVx<-^v/) ^*if">\ 2, 
^/W-2, 5-v? /W<—jt*is) 
^-t-WA-ttWy7^-K 2, 2- 

tr* (4, 4-v^- t -zf^/w**- **i/*y?u^*i/ 

* k i/- t - -? s ?A"<—**i/*J* s ?A'trA>9 

10 U— k i;-t-/f;WN 9 -t^^^tt 

*U-k v?- t-^^ , -^i/7f7- k 2, 
5-v^^vW-2, ( t -^f/WN°-t^rv') - 

3ef-y, i^^u>-^y ^-/w-t** (t-:/77W*— 

^-*i/*-^-h) , t -:/?7W<— h y 
^A-Zv^-k hy^ (t-7 , f^-t*v') h 

!i7^ tr-n^y* (t-^/WN-t^y) >7 
[0 0 8 3] -t^fflfttt^ey^-i o oMKBKtt 

20 U 0. 0 5«»«fB«± (ffiKiio. 1-1511 

[0084] *mm\zm^btiz>$}) x-XT/\sffim<Dm 

[0 0 8 5] 2i©7^3-;^tLTIt ^l^V 
1, 4-^^V^-yK 2, Z-7jn/*J* 
/v, 1, S-^V^^^-zK l, 
30 ^^rihVv 5 ^-— /k 7jc^t*^^^y— /wv, £fc 

(a) *-e*t>s*t5tr^73:y-/var/*©R8H*; 

[0 0 8 6] 
[ft 6] 



CH3 

H^OR^O^g^C-H^g^O^RO^H (A) 

CHa 

[0 0 8 7] Rttxfi/yjfett^olfl/yS « [0 0 8 8] *fc (B) S;-C^$tt5^ 

"Cfo«9, x, yf«limO«iWSft-?&9, ^o, [0 0 8 9] 

x + yOW«tt0-10tfc5o ) _ 3840 [ft7] 

H^OR'^0^(g)^0 -^R'O V H <B> 

R' tt-CHiCHi-XB: 



[0 0 9 0] 
[0 0 9 1] 
[ft 8] 



CHs 



CHs 

- CH 3 - CH -X«- CH, - C - 



Xh*), x 



I 

CHs 



50 



[0 0 9 2] 2l©iW»iLTIl, «itf7^/m, 
7W7?/V», ^y7M», «l7k7^/^K*if^> 

r/^;Ctt<», 7^tV8, 7^7>f> 

»4t^7/w*^^*/^y»sxi«^i*fe, i&m 

y/V3/N^84^7^^A^»gt)L<B7^ 
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xtttoff**, &m7/i'*^XT 

/\<;7-?j\>^ vKVi> i/h^a^ -Y^^^K 

[0 0 9 3] »^i:Ltti<3l«J:©7 
U\ 

[0 0 9 4] 3ffi{U-h©#«7/P3-/^5>i r LTIi. 
^RtfV/Vtr 1, 2, 3, 6— ^^rf-^xKo 10 

-/K l, ^^acy^y h-/^ 

1, 2, /K 1, 2, 

by*- >K i/y-feo-zl-, 2-^f/V7 , c/^h!)t 
-/K 2-/^-1, 2, 4-^Vh!Jt-/K h 
y ^p-A-ch?^ HJ^fD-/vyn/'?y > 1, 
3, 5-h!)t Kn^S^XV^iiSSff f>*i$„ 

[0 0 9 5] ^aWICfe^SSftKi©^*^ 
Ltd, h V * y y H'o/V 

yhWt. 1, 2, 4-^yfyM)*;v#yS v i, 20 

2, 2, 5, 7-^-7^ 

#^H. 1, 2, 4-7"i?y hya/HK^K, 1, 2, 

-2-^f/W-2-^fvy*/V^i'7'DAy > 

7 (y^y^/W^i-vl') 1, 2, 7, 8- 

[00 9 6] 

lit 9] 30 
HOOCCH - X - CHCOOH 

I I 
HOOCCH a CHaCOOH 

[0097] (5^, xi*i%mm3Sk±<Dmm&im&. 

[0 0 9 8] *%m\zm^btlZ>7A>a—;\,i$ l ftkLX 
Ii40~60mol% ) »IL<(i45~55mol 40 
%> M&tftk LXI±6 0-4 Omo 1 %, $f£L<fi5 
5~4 5 mo I %-ej>5Ct##iU\ 

[0 0 9 9] £fc3ffi£l±©#ffi©/£#li> £&&+<D 
1~6 Omo I %T-fc5Cit,*f* U\, 

[oioo] siifctt, 3t#tt, * y 
mmvm&mw* u*. *3pj© h^-- icttjasiis 

&*#fJit©Tg W7^W) tt. »SL<li5 0~ 50 
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7 0tXfc5o 

[oioi] b-r- {c&mztiz&mm 

MkLXit. GPCiciyij^^^s^ft^-ei o 

x i o s ~5x i o A <nm®Ki>t'-? ZG-fzztfrfe 
jftfc, »Mfe©J&X#*U\, 
[0 10 2] IE$Steh^-©#£ia±. ^^1/ 

U\ 

[0103] APl?Ji^«ffl h-*— *S*«fJj§i: L 

X*^v>9R#*^fc*ttfll"i-5l*fctt, P^^Wgi 

[0 10 4] COG PC (^xyV/N'-^^v-gy^ 

nvh^57^) fCiSSH^S^M&KfcV^X, 3X10 
3 ~5X10'c0^ v KIS3X1 o'~3x 1 o 4 
offl*. Hl:0JL<IJ5x i o s ~2x i o'co^tSJc 

itttiocDf-* (p.) ds^a-rsrt-c, 

X#5. 3X10 3 *^TI1, ftjffti^Dy*J/^tt 

aM»&*t1\ 5 x i o 4 «r«*.5»£li:fi£#*£3&tt 
**feH*V\ 1 0 s gU:C9®® N #£L<li3x 
1 0 S ~5X 1 O i <Dmmz.'pt£< bhUbKDK'-? 
(P*) iP#&U 3X 1 0 5 ~2X 1 0 6 (Offilg|Cl 0 5 

■ty bK.im<t£&# % 5X1 0*6Jl±O«*fcr-^i* 

a. 3x 1 o 5 ~ 2 x 1 o'^cict'-^as^u Ztl 

#1 0 s El±<Dffi^-CCOft^:f-^Xfc5^t^$fSL 

[0 10 5] Sft, 10 s «TOfB*©fi8^4: 5 0 %£1 
±v »*L<fi60~90%, #IC»SL<«65~8 

^-r. 5 0%*sixii. +&t£%%mmbtit£^tni 

UXil</£^^(6j{Cfc5o 

[0 10 6] #y^^^/U*«flBOitffl«FKtt. h^-- 
©GPCICj;S5>^ft^(^V>X^*3x 1 o'~ 
1. 5X10'©M, ff*L-<li4X 1 0 3 ~1. 2X 

i o A <nmt£. #i;»iu<H5x i o'~i x i o 4 © 
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l. 5x1 o , «±©fB«»- / >*< £t> loco 
fcv'3^-;SS#£-t5a»&£>V'>8:5X i o'^.h<D$g 
5%W±-Cfo5^ t J Jf;M»/Mnj! 

[0 10 7] ^'f X 1 0'*jtT?fe5#^ 

5x i o'*ffi^5#^»ci±v A#4jfc*tt 
d5#f5^<*5„ 1. 5 X 1 o'jJLtCflRfcfclfcr- 10 

^3/wy-i55#?5E-r?>«^5x 1 0*1M±©^ 
*s 5 %«J:-eS)5S^ , Mw/Mn «5 1 OB,±t&5i 

[0 1 0 8] #36fll£:fc^-C» hi— OGPClCiS^ 

[0 10 9] f/iH, 4 O'CCDt- h^+^<^T?* 

LTTHF (f h7^KD77V) ZUftlmKDM 
mVffiU THFtWaSRSriftl 0 0 ft 1 £ALT89£ 20 

^Si5 1 0 2 ~1 o'g&WfcWfcfflVV 'J?t£< fhlO 

Sr*»*ia*^*>*50*sA<, fcfc*.rfBB;firttItfc» 30 
Oshodex GPC KF-8 0 1, 8 0 2, 8 0 
3, 8 04, 8 0 5, 80 6, 8 0 7, 8 0 0 PCOjfi^ 
&fc>*-*\ ^V-ttSICOT SKgelGlOOOH (H 
u ) , G2000H (Ha ) , G3000H (H tt ) , 
G4000H (H«l) , G5000H (Hxi ) , G 6 0 
00H (Ha) , G7000H (H* ) , TSKgua 
r d c o 1 u m n <Djja^£-fcH2r£#tf 5 £ t 5„ 
[0 11014ft, W**littT©Jc5lcL-C«5M-S. 
[0 111] ffcft£THF«plCA;JV ^W»«Lfc 
ft. +»«i:5LTHFi:ft<a-ff 40 
<45*-C) » Itl 2l$M«±jt£@-f£o Ccot#T 

*-tf>ft. t^/HBl7^^- (#Tf--rX0. 4 5 
~0. 5/im, fcixtf, v-r-> 3 Ux-f *^H-2 5 
-5 ^y-ttSli. dt^^ 2 5 CR y/Pv 

tt. 0. 5~5mg/m 1 £ ft ££5 (CMS 

1-5. 

[0 11 2]'#«Wfcfc5 h-*— fKll±8EIS<MIHI8j5fc 50 
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Ji, tfy^x/K #y7i/*y\ #yr=- h\ 
->#tfl§, *yt'-;V7*f7-;K ffltD-^ 

[0113] *mw<» h-^-— (c*svNXtt, 

[0 114] #JRWfcJB^&*u5S'y BE 
TfcT?ffl:eLfc8*8tfrfcJ:6tt:*fi«#2 Om' /g 
£i± «l:3 0~4 0 0m ! /g) ©|fiHl*9©t)OiJft 
#*|g**-£*.5. hf— 1 0 OfiagB^L-Ci/y* 
WftftO. 0 1~8M*SB, ff* t<f±0. l~5fift 

[oils] tfc, K^y*«»*tt, ^siast, sk 
«-a^tt->y =j-yr7=^ s i/ya-ioMVK & 
I^t5->7y*y7 , yym *©ffli©*«*--f* 

[0 116] 5MM±, KAtt£fi±£-fr3fc«>l£ 

?yi-7^v"?A, f?yi^hayfi)A/j:f©s 

teaotrjmtt&m ; 77^77r-i' h 

*£©£*t&*#*»f *i»-et, MfbXtt. fife 
fcr/K^DA, Kflsa/^h. rt^y^y, 

[0117] ai^^w i e> tmw&M*mairz> zth 
mmmm^i* ; y ^y, r % ; m&£V7 $ j 

[0 1 1 8] *%W<D hi— it. *-YVTk#mLX- 

=y^v, =>^^h. ?y#y, 

W¥*&*iS2 0~3 0 0 vm<DlfiL : f-&@.m£tlZ>o 

[0119] 4fc*ne>*+yrtt^<o*iBic. 
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>%mm, Tfiyflsxim* ->y =>-y%mm, 7->t 
[0120] #xmi>hi---tt.ii£.mmm*&i{ii* 

-?A X IS, ib\ ■v^i^C'A, ffi 10 

*/p->r>A % -?y#y, ±uy, ^y^r 

[0121] CtvCcaftSlttfrttspJOtt^-ajJJ 2um&L 
T\ £?*L<ttO. 1~0. 5 Mmg&<£>t,CD#fr*L 
V\ h^-«tHC****«ftfc LTWM/&#1 001 

LiB 2 o ~ 2 o o mmn. l < nmm 

^100 ltttd» L 4 0 ~ 1 5 0 MfflW AV\ 
[0 1 22] *%W<Dhi— ICffifflL#5*fe^Jt LT 20 
tt» ft»©aSJiC«WXtt»!»iJS*)»f &*t5. h ~f~ — <D 

ip-, ^v-y-v^n-, p-^^yw^ ry if y 
yy-^ s<^%7, 7?n-/7-y7"/K 'fyyy 

3Sl;:*fL0. I~20mftgl5, ^KliO. 2~10 

^if^x^lfe^ ^fy»s&t)Wioo 
MM£#u o. \~2omm.u, 0SL<iio. 3 

[0123] *%mmz>®nffimM.m v-r-zim 

-y— , tf-/U*/\,i$<Dm&®\c£<0%£m i &LXfrbto 
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[0 12 4] Sfcfc^fcfctBrS©*^]*'^*'* 
[0 12 5] &&#;fiitC-o^-a4, S*<0*-felC«j;oT 

•9 -r z m v ^xn o to 

[0 12 6] -f&fr*>, ffiOjt^Si LTIla-^-i 

(bimbo &V'<-vi-»='>*x.—?-*:mmu 
m,Mm\m&*tc\* 1 ssua^ h y >> ^m^x 1 %n 

a C 1 $J£&£ L.TttHuf2*^*^ 

« 1 0 0 ~ 1 5 0 m 1 * LxRmtsmu & 

£ L< \i.TA'*A"<-yg y^j^ym^o. l~5m 
1 AP^L, $6ta8S»W*2~2 0mglP*.5. 

n« ufc«»«fiis»ai[»«»-cjfi 1 ~ 3 amaflfcj&a 

5 4:#f±, 1 0 0^mT^-^-v-Srffl'v>TS!l^-r5o 
[0 12 7] 

[0 12 8] SflJiC, *«MICfflVMbtt5 7y^^Jro 

[0 12 9] ^UffcfiE 
fi£U ttUEWie^ftro^s/^^A, 7 s/** Ait) 

y * * *#9JS*rfb. MQmwmz «fc 9 . #T-*#;fij £ 
->-V-yiCLfc!7y^^B, C, E, F£#fc„ * 1 iC 
D S C Stew-r - ^ SrlE-To 

[0 13 0] 

[*1] 
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1800 
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98 


115 
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1400 
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130 


137 


152 


2200 


6-6 



[0 13 1] <Hife0iJ l >x^uy-r? VA'W&'f-A' 
5 Ofi*gBSr^rv-uy 2 0 o o MlHSlc&jl? 
^iaS*9 0 < ClC±tf-C«#t*i65f ) , !7;/** 



U 7y*XC, F Ufc|g*«rfl» 1 (7? 
^*&£-.Pn©D SC»l^*li*2lC*-f 0 ) „ 
[0 13 2] 



30 



4, (2 
[0133] ilBtmfc^fllS^LfcSL 1 3 O^lcfS: 

Mflt$*ft87. 6 mhiW h-*— 1 £#;fco COh 
t-100 Sftffll 1 , £*mffi**tt=» o -Y y * 

•f-5 h^— £S&#J1 fc bfc„ 7s/**B, E£:2 : 1 

[0134] *«>*s*, A»*fita-e©)e*ttftt«sa 
s.mm, i&ui&MT-e<D. ®-<DWi®.mm. *y -y± 

ig*Sr*3{c|E-r„ 

[0 13 5] h-f- ©ff«©*»*«fett»:OiiOTS> 
5. [0 14 0] 

[0136] £lfl&lffl£Z± -v htttttt [0141] 
«*-3*fcWiN P 4 8 3 5 (*ir/ VflcSCifa*!) CD [£c 1 ] 

0SB-©-t5cg«Dli<f>iBK) - (BilBO-etScDii^igK) 



i o om*a5 

8 OfiftgiS 

[0 1 3 7] ^SB^g<0=yySr5. 5mm, /ot 
**fcT— K£2 0 0mm/s KSJfeU 10 0t~2 4 
O'CfDifiS^HTSiCfe^lciM^L-C, «-*©m«t»* 

at ufc 

[0138] *7-t y M±, IC X 

*7irs/ h7y-iH^t Ufc 0 
[0 13 9] MMLWi 
«^Mi¥&N P4835 ^«5$£tt») * 

3 0t/80%, 1510/10% 23t/60 
%©-tft J S»'l©»*? 1 0,0 0 0&<DlI£tlL£fTo 



40 



[0142] (*^y) smrffofc. 

[0 14 3] 



50 



[0144] (h-f-SJSAffffi) «-BfflL5 0ttB 
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[0145] (^nyf) pjfflL.^^-h^P>5 0 0tt 

BT*y-7\h£smi-5. 

[0146] 

o \>T-im»±.\z.t>-rMcjie>tiz>A*> m&±.\at 

6. 
x 



26 



* [0147] (*y-7J»Hl) «?1 0. 000^ 
O-ftSrUll/. ; E:^^||^lticS¥i-S 0 -t LT 
5. 

[0148] < JWJ 2 >H3fe0iJ 1 t mm\C LT, 17 y 
^ * F 3 * m$&<DRt> 9 C7y^^E3 ff MSfctttt 
L, !7y^^Sr*WbfclB3t«HS2S:tliJSUfc 0 

[0 14 9] 



Kfc±fc*L<&h,3. *10 

4, (2-71^-4-^^5^/ 

[0 15 0] ±IE*t^SrfflV^5^ttHlfe|»Jl 
LT, Mft¥£>»fS8. 0 /imCD 2£#fc„ rco 

K) LT, 9MKfl2*1ft, Hi60rjl iH!l*fcffffi«:fTo 
fc„ ^*tt*3IC^-fo ;*?20 

*yi7f/H»|g (ttf4KOHmg/g) lOOBftgB 

A, 4-y^-U-V ( 2 -^<y v'/U- 4 - ^ f /W-f 5 //-/V) 



1 0 OMgB 
8 OMISS 

3 MSB 

* [0 15 1] <396fcl3>!7y**B3M;8Bi:l7 5'* 
3jnnttTK«»U 7y^^SB, E£» 
[0 15 2] 



[0153] ±iem*ffl^sa*tt&km &ihw£' 

LT, M¥£j&@8. 2)imOl>t-3S:ffc 0 1© 
ht-10 0 MSB t , JEflHtttJMctt ap-f^/J 
#*t&*o. 8M»^y>>*/u5 T&& (fl- 

%) lt, ga&#j3$r#, mmmi km®icmffi&n<>*30 



2&MM 
4fi*gB 

★ fc. *g*f±* 3 

[0 15 4] <mi&M4>mMW3 tmmcLX, Uy 

?xe3 mmn<oi%t> y>\zvytxF3 mmnzm ^ 

[0 15 5] 



sKy:n;*7vM81ig (WS4KOHmg/g) lOOfiftgB 
4, (2->7 yf^v- 4 -i^vW 5 y* V — As) 



[0 1 

LT, 



5 6] ±ffitn&m^&Ltut£MMi tmmic 

i*sp*SBltS6. 8 //mCD h^-4 £*#fc„ 
h-7— l 0 oSfi&i, jEmtttt^TKit^n^y/wv-y 

as) lt. attxufrft. s«m tra«Kff«*ffo 40 

[0 1 5 7] <\tm\\ >HJS#Jl tTOCLT, 4, 

/w) tf*ft (fc^taj i ) 2fiftttoft*>9ic=^Bi/ 

CD h T— 1 0 0 mmU t , iE^«tt^7Ktt = a -i 
[0158] * 3 IC^-fi 5 fiffl^ifttjS itfffia 50 



3aft& 
4fi*g& 

fc. ^LT<6iB{£fi~FTI:i, 5 0 0 ft SIc:/p 5,^38 
4U BaLSrflhLfc. 
[0 1 5 9] <Jt««2>*16«l fcl*l«ICLT, 4, 
4-^^l^V (2-<7V7 ? '>/W-4-^^'f ^^y- 

/w) t^flc Ut&hQli) 2mmUnftfr')\z4l&T> 
^-^A&Srffll^T, 7. 8(im« h"T— 6 £#fc„ C 

© h t— i o o aaast . jEttn&m*.&=> o 
w*) lt, Mem mmmi tmmicmmi 

[ 0 1 6 0 ] * 3 \Z7jk-f£ 7 IC, <Sffl^#tt*5 it;fia 

• «iUB*7-ty httfipmas&^ofcas, «?aTTt 
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28 



[0161] <itmi3>mmmi tmmicLx, vy 

8. 3 mn<D\*1—7&®tc 0 MfcUffitfiJ 1 t MKfc U 

7 * ^ X (CD*) ©ig-g-S DSC ffifl^lji 



* [0162] *3ic^f ?sta&a, (gfifiST 

[0 16 3] 
[S2] 
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1 : 0.13 : 0.68 
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